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(54) KOHCTPYKUH^ 3A50^ CKBAXHHbl 
(57) H3o6peTeHMe othocmtcp k KOHcrpyKUMW 
CKBaxMHbi. Ue/ib - yMeHbiueHne ipyAOCMKO- 
CTw paSoT. nocne 5ypeMM« ckobxhmu ao 
KpOB/iM npOAYKTMOHoro oSteKxa 4 cnycKaK)! 
3KcnnyaTauiiOHHy>o xonoHHy 1 w ueweHTupy- 
K)T ee. Rsnee ocymecTB/injOT eypenne npo- 
AyxTMBHoro o5i>eKTa 4 ao/iotom. Aviaweip 
KOTOporo MCHbUje BMyipeHHero AwaMeipa 
3Kcn/iyaTamiOMHO** ko/iomhw 1. noc/ie Mero 
pacuJupniOT ee pa3ABM)KMbiMii paciuMpMie- 
/lAMM. Bbino/iHmoT pa6oTbi no MSMepCHHio 
4)aKTMHecKoro AwaMeipa creo/ia CK9a)KHHbi. 
Co6MpaiOT nep<|)opnpoBaHHyio o6caAHyK) ko- 
iiOHHy (nOK) Tpy5 3 m3 Mera/i/ia c naM«Tbio 
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unnnMnpvuiCCKOM (bopMu c M,-ipy>KnwM /inn- 
MCTpoM, paBHbiM AMaMeipy pacujupcmioro 

ClBO/ia CKC0XV1MW. M BHyTpCHHMM /^UOMeipOM 

eo/ibiue DHyipeHHcro nuaMerpa aKcnnyniauM- 
OHMOii KonoHHW. IlepcA cnyCKOM g CKna>Kiuiy 



nOK 3 fjpiVlO>OT *i>opMy C nOi»CpCMMbiMU pa3- 
MepaMn. o5ecneMMBn»ouiiiMii cnofjOAHbiti 
cnyCK ee n nmcpiian 3a/ieroMim nponyKinoMO- 
ro oGbCKra 4. B 3tom nniepoanc DOK 3 norpe- 
DawDT AO ooccTaMOonemin l^opM^^ 4 nn. 



l/l3o6peTeMne oxHOcnTcn k HC<l)Tcra30AO' 
6wMe w MO)KeT 6wTb ucnonbaooano npn crpo- 
wienbCTBe cKBaxiiH. 

H30CCTH3 KOHCrpyKunfl aaGofl CK8a>KMHbi, 
BKniOMOiounaji DKcn/iyaTauiiOHHyjo KOnOHMy. 
cnyiucMHyjOAO Kpoo/in npOAyKTviDnorooObeK- 
ta, norattHyK) KonOHny c ncp't)opiipoBaiiHbiMn 
OTBepCTviflMM (mcn«Mti). ycTaHOBneimyK) npo- 
TwanpoAVKTuoHorooObOKTa. npn STOMHapyx 



yK03aHHa« uenb AOCTuracTcw tcm, mto b 

K0>!CTpyKUlU1 CKBa)*<MHbl, UK;iK)"aK)U4CV1 3KC- 

nnyaiaunoHHyio KO/iOHHy, cnymenHyK) AO 
•cpoB/iM npOAyKTMBHoro oSbCKia. paciunpen- 
HbJii cTDon CKBaxHHbi B MHTCpoa/ie aaneraHMfl 
npoAyKTHDHoro o6beKTa. nep'}>opnpODaHHyio 
KO/iOHny. ycTaHOB/iCHnyK) npoTiin nHiepBa/ia 
aaneraHMfl npoAy»tTMOHoro o5beKTa. nepct)Opvi- 
pOBaMnan KonoHHa o6caAHbix Tpy6 obino/iHCHa 



TWO nnnnvKTiiOHOro OUb\;KTa. nijn jiui^i »'tj|^y/i\ pv^w....-" . . 

h J P nora.-iMOM KonoMHM MeH.tue 10 v,3 Mera.na c naMPX.K,. ooccTaHaB..BaK,me.l 

nwi M» « ^- K „«r>or^._.i.nni.iJv,in ihnnM\/ nOCHC cnVCKa 66 0 



AH3'-'-6TP^^ CTBO/ia CKiKixi-Hbi. a nocncAHnv* 
Mesibiijc- 3iiyTponM?ro A^^i^'^rpa OKcn/iyara- 

itlOHHOi: KOnOMMbl. 

Or-r.^y^:* « A'3^»»^'^''^ KOHCrpyKumi 336ofl 
OHyTpOMHiii;! A"«'^'-'^'^P noTanMOvt ncp4'Opiipo- 
aaMHOi'i KO/;c*iMbi cvmeciaenHO MCHbUJC Biiyr- 
DCH^.jro AwaMCTpa aKcn/iyaraunoHHOM 
KcnOHHbi MTOonpeAe/iwcT HH3KyK) npoAyKiMS- 
Hf.^Tb cKH^nxiiHu vi aaipyr.HwcT ee o6cny>Knna- 
»n»»? 1*. CiMvaiamiiO 

Muc la cieiiKy CKon:KtiH^.i b moouccCC CC 3kc- 
r.-.^j -min-' yMCMi.iuaeTCJ^ 11 CO opcMeneM 
npiiCfoonbHafl 30Ma c-ca>KiiHbi paapyojaeTCP. 
noc.-:cA»«ee faK)KC npnBOA"t k paBpyuienMK) 25 
ncTnuMoCt KonOHHU. 

VianOonee 6nii3Ka k npcAnaraeMoii kohct- 
pyKui/*^' CKoajKviMbi. DK.niOMaK)ma« aKcnnyaia- 
anOHM/O KO/iOHHy. cnyiueHHyK) AO Kpoonn 
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nepooH3Ma/ibHyK) <t>0P^^y noc/ie cnycKa ee o 
MHTCpoan KpenneHMq, npuMCM Mapy>KMbiii am- 
aMCTp neptpopwpoBaHHOii KonoHHw oOcaAHWx 
Tpy6 nepBOHaManbMOM unnuHApiiHecKoCi <t)Op- 
MW paoen AnaMeipy CTBona CKoa)KUHbi. a snyT- 
peHHMM AnaMcrp 6o/ibiue BHyTpeHnero 
AuaweTpa aKcnnyaTauvionHOvi Ko/ioHHbi. 

npMMunn Aei?jCTet4fl Meranna c naMfltbio 
3aKnK)Maeicfl DcneAy»omeM. 

M3BeCTM0. HTO MMCIOTC^^ MeTa/l/lMMCCKUie 

cnnaobi. y KOiopbix Hoynpyrwe Ae<^opMaunn 
nonMCCTbK) BOCCTaMaB/iMBa»OTCfl npvi ch9thm 
iiarpyaKu nnn narpeoa. i.e. Mexan/i. ''BcnoMM- 
naff". npuoSperaeT npeMcnioio 4>opMy. 3to «o- 
r,e^\l^G, oGMapyxenHOC BO mhotux muctwx 
Meiannax, cn/iaoax n MeTa/inMHecKnx komho- 
anuMflx. Ha3biBaeTc« 3ct)ft>eKTOM nawnTM ^^op- 

Mbl. 

Ha 4>nr. 1 npeACTao/iena cxeMaTMHeCKM 



dnOHM/O KO/iOHHy. cnymeHHyK) AO xpoonn ^v*' pw^^.- 

npoAyKntBHoroo6beKTa.pactuppe..Mb.ucTBon 30 npcAnaraeMap KOHCTpyxu^p aaGo. CKBa^^^^^ 



CKBa)KiiHbi B MHTepBOnc 3aneraMH9 npoAV<- 
TiiBiioro oGbCKTa. noTawHyK:; nep(t>opvipoDaM- 
MVK) KOnOMHy oocaAHbix rpyG. yciaMonneMHyK) 
npOTnoMHTepBana aa/ieranviq npoAyx'wnHoro 
oGbCKTa, npu 3T0M A/^« npeAY'ipexACMMfl paa- 
pyujeHun n/iacia KcnbucHoe npocTpanCTBO 3a 

nOTaWHOM KOAOMHOtl Ha0l1B3»OT rpasMMHO- 

neCMBHbiM <t»n/ibTpOM. l/l3necTnaB KOMCipyK- 
uwfl cxsaxitMu oGpaAaer cAeAy»oautM»^ 



na (t>nr. 2 - cenCHne A-A na <t)nr . 1 : na - 3 
Ae't>opMiipoBaMHafi nepeA cnycxoM b cr.Baxn- 
My noTaiiHan KonoMna: na 4 - ceMCMue B-B 
na 1)Mr. 3 (HanOonbtuMM A^aMCTp noncpeMMoro 
35 ceneHnw Ae1>opw^»poBaHHOi^ Kononroi Mcub- 
uie BHyTpeHuero A^^aMCipa 3KcnnyarativiOH- 

MOM KOnOHHbl). 

KoMcrpyxuvifl 3a5ofl cKnaxuHw BK/ifOiaer 
uwfl cxsaxnMu obpaAaei c/ieAy»uuu.MK, sKcn/iyarauuDHHyK) KO/ioHny 1. paciii^ipcHMbiii 
HeAOCT^^^^^^^^ oucoKa TpYAoeMxocTb paGox 40 ctboh 2 CKBa.viHM b --^P^^^^^^^^^^^;;; 
nrcoaAOHviK) rpaom.HO-necMaHoro 4..nbTpa: npoAyKT^oMoro o6beKTa 4 . ^epr^opt1poBaH. 
n3 Mene aKcnnyaTaiimi rpafimu.o-necManbiw nyK) KOnoHny 3 o6caAHbix rpyb. 

Lhi. yMeM.uineTC«: ManuC, n..aMeTp nor.n.V a/ktviomoio o6beKTa 4 cnyCKDK,! a-cnnyaTa 

Hovi KonoHHb. onpencn^CT «i,3KyK, 45 ut^OHHyK) KonoHHy 1 ^ neMcnupyK). ce. 

npoflyKT^sHOCT. CKoa.' Hu . 3a,pynM«eT ee /lanee ocymccTBn«K)T &VP«-^-^"'^°^/~ 

^ rn nfiuPKTa 4 nonoTOM nnaMeip KOioporo 

' MCMbuie BMyjpcMMefO nn.T-icip.i DKcn/iyarj- 

Uenb »306peTeHti. - yMCMuncnu- .py.io- .ivioh..om Kono..H,. 1. nocnc ..cro p,ic..mp«K)T 

eMKOCTMpa5oT«yDem,MCm,enpo.ono;MW.-.-..- 50 cro p.,3aom>:hmm« P^^-'""^^"'--^;^;^. 
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;)n;iMeTpa cioo/i3 CKnn>Kiuu>i. Co6npaK)T ncp- 
f!)OpMpoDaHMyto oOca/lHyMD KonoHny 3 Tpy6 H3 
MGTanna c nawflTbio unnviH/ipuMecKow <t)opMbi 
c HapyMHWM AnaMCTpoM, poohum An<TMeTpy 
paciiJttpeMHorocioo.na CKBa>»cnHbi. HepeA cny- 
CKOM 0 CK03>KUMy nep<t)OpnpOBaHHOM KO/lOHHe 
3 npiiA<^K)T (t)OpMy c nonepeMMWMn paaMepa- 
Mii. o6ecneMHBOK)LuiiMii coo5oAHbii?i cnycK ee 
G iiMTopQan 3annraHH5» npOAyKTHDMoro o6beK- 
la ^. C ncMombK) D/ieKTpOMarpeoaTe/in unw 
ApyriiM nyiGM ocymecionniOT narpee CTep)KH« 
c nnfiqibJO ao pacMeiHoii TeMneparypbi. dpn 

3TOM CiepXCHb C nOMSTbK) DOCCTaMaBAMBaCT 

CBOK) nopooHaHanbuyK) (jjopMy. 

n p n M e p. BypeHne noA 3Kcn/iyaTaunoM- 
HyK) KO/iOHHy AO rnyGnHw 2000 m ocymeCTB/ifl iot 
jXono^OTA 0 215.9 mm. Ha yosaHnyK) rny6iiHy 
cnycKatCT 3r'cnnyarauviOHHyK> KonoHHy n3 
Tpy5 0 163 MM C TOnmUHOM 10 MM n ueMGH- 

TtipyK)T. 3a/iera)0UiiiM H-.i^e npoAyKTMSHwiTi 
oDbCKT pa3GypwBa»OT ao/iotom 0 145 mm ao 
npocKTMOvi r/iy6nMbi 2020 m. aareM ctboh 
CKsa^Kiinw pacujiipniOT pa3ABMXHbiMn pac 
uiiipnTfMKfni AO Ai^3MeTpa 0 250 MM. H3 
Mcra/ina c nnM?^ i bK) naroTaBAMeaKDi nep4)opii- 
pooaHHyK) KOAOMMy nnitfiOM L=22 m h pa3Me- 
paMn di-148 MM. d2-250 mm. Ko/iOHHy 
AOtopMiipyiOT. npiiAao nonepeMHOMy npo^t)' 
ii/iK) oiM Ka (\)V\r. 0 c MawSonbLUMM awsmctpom 
noncpe^HoroccMCHUfl d3= 1^0 mm. MTOo6ecne- 
HMoaei KonbucnoM 3a3op. paeHwii 4 mm. c 
GMytpeMHiiM AwaweTpOM aKcn/iyaTaunOHnow 
KO/»OMHbi 148 mm u. cneAOBatenbHO. cbo6oa- 
nyvo rpoMcnopTupODKy norariHOfi KOnoHHbi B 
MHiepBsn 35/ieraHnfl npoAyKTiioMoro oObCKra. 
CnyCKaK)! Ae<t>opMviponaMMy»o KO/^onHy na 
Ka5one c CKBOJKiiny ao ynopa c ec aafjocM. 
B»^n»oM3>OT cucieMy r».neK.TpoMaf pena, FlocAe 
ob^ACD/KKii 0 TCMCHvif? onppA'J^CMHOfo BpcMe* 
Mn noTaiiHaq KO/iOKHa BOCCTaHaonneaeT cbok) 
nepBOHananbHyio unnttHApn^eCKyK) ^opMy c 
iiapyxMbiM AwaMCTpoM 250 mm. 

3KOHOMimecKa53 3.i« |)OKTnoi*ocTb or ohca- 
pemia npoAnarac'v.>f o To•/^^l1'^•?c^:oro peiue- 
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Y^v^^ onpeA^'T^'CTC^ AOtiO/iMnicnbMMM acOvi ^OM 
CKBaxMHbi. no<|)opMy/ie/]»onfOii Aeftm ckho 
?KiiHbi Q o6paTMO nponopiinoManc» Mary- 
paAbHOMy /]orapn(})My oTHOujCHiiti paA^^yco 
KOHiypa nmaHMfl (R,<) n paA«^yca cttsaxunw 

(fc), Ma OCHOBaHliM MerO npOH3B0A»^TenbM0CTb 

CKBa)KMHM c yse/inseMHWM paAnycoM rc» npM 
npoMMX paBiHwx yc/i0BM«x onpCAenneiCP bw 
p3)KenwieM 



25 



Oi =Q 



In — 



npMHiiMafl Rk=200 m. rc=0.145 m. no/iy^a- 
lOT Qi=0.08Q. 

TaKMM o6pa30M, AOCTuraercR yeenviHCHMe 
np0M3B0AMTe/ibH0CTif 33 CMCT peann3auMn 
npeAnaraeMoro rexHHMCCKoro pemeHUfl. 



cDopMy/ia M3o6peTeHM5i 

KoHCTpyKMMfl 3a6ofl CKsaxviMbi. BKnK)MaK>- 
lAafl aKcnnyarauMOHHyK) KonoMny. cnymen- 
Hyio AO KpoB/ifc^. npoAy»<Ti^BHoro oGbCKTa, 
pacuiMpeHHbii^ CTBOii CKBaxMHw 8 MMiepBa/ie 
aaneraHun npoAyRTUBMoro o6beKTa. ncptpopM- 
poBaHHyK) KOAOHny o5c3AHbix Tpy6. ycraHOB- 
AeMHyK) npoTMB MHTepeana 33ncraHH« 
npOAy><T>^BHoro oObCKTa. 0T/iMMaK>mafl- 
c « TCM. MTj. c uenbfo yMeHbuueMMji ipyAoeM- 
KOCTn pa6oT MyBe/iMMCMUfl nponaBOAMTcnbHO- 

CTM CKBaXMHbl. nep4)OpMpOBaMMa« KOnOHMB 

oBcaAHbix Tpy6 BbinoAHeMa n3 Meran/ia c na- 
MflTbK). BOCCTaHaB/iwaaKJiueM nepBonaManb- 
nyio <|>opMy nac/ie cnycKa b MHiepean 
Kpen/ieMUB. npuMCM HapyjKHww AviaMCTp nep- 
<t)opMpoBaHMOvi KonoHHw o6caAHbix Tpy6 nep- 

B0H3MaAbM0M UMAHHAP^IHeCKOM (t)OpMbI paBCH 

AnaMeipy ciBona CKBa^nHbi. a BHyipeHHHM 
AwaMCTp 6o/ibiue BHyipeHMero Ai^a^eTpa 3icc- 
n/iyarauMOHHOM koaohhw. 

45 
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(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1 , after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made fi'om memory metal 
[abstract continued on 2nd page] 
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[Abstract, 2nd page, Ist column] [Abstract, 2nd page, 2nd column] 

and of cylindrical shape, with outer perforated casing 3 is given a shape with 

diameter equal to the diameter of the transverse dimensions allowing it to be 

reamed wellbore and inner diameter lowered unhindered to the interval 

greater than the inner diameter of the flow where producing formation 4 occurs. At 

string. Before it is lowered downhole, this interval, perforated casing 3 is 

heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which resuUs in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers'' and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig, 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1 ; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoprion of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (rw), based on which the well 
productivity, with an increase in the radius r^i and all other conditions being equal, is 
determined by the expression 

IrA 



[sic- one of the Vy^] *5 should he r^;] 



Assuming Rb ^ 200 m, rw = 0. 145 m, we obtain Qi == 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 



Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that^ with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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